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A process is provided for the preparation of 

magnetic particles to which a wide variety of FIG. t 

molecules may be coupled. The magnetic 



particles can be dispersed in aqueous media 
without rapid settling and conveniently reclaimed 
from media with a magnetic field. Preferred 
particles do not become magnetic after 
application of a magnetic field and can be 
redispersed and reused. The magnetic particles 
are useful in biological systems involving 
separations. 
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^ a t L . S . H ersh] f«C JU /< > % * U > 
*A ? 9 & [Clin.CMi.Acta ) „ G 3 : 6 
9-72 ( 1 975) ) , fS«t*©«Att*©* 

® to ft * o 

&BM0ft$n3. 933. 9 7 7 <D A Jl/ -> a £ 
A* ^ VU A > <0 & «1* Ifl i* «t * W » ft 2? =f * 5/ > ft 

* J/ V K j* t S (6 U 19 S 2/ 7 > t ^ 5 > ft ^ n T 
V* 2> . m * <D i/ "5 > to ? 7 V > & m it . £ 0) ft «> 
lC#Kl*Ccfc»3fil*Aft6ft*#ISt$ttSri3. 6 5 
2. 76UlCte»nT^&. «6tt?(0fig 
1 0^«fcSfc^A,*e^t><Z>tt> t>* 
0) - »tt ^ /\ A. -> a t V ^ A/ (0 « » IC » ^ X 
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iJ} t> 6 ft ft: 2/ ^ > ft 05 H Xh J: o T ill W 3 ft 10 & . 
(c iH ft * ft (* t 5 15 tt » PS *s <z> * ft O W Ui c <r> 

^Tfc//^IC-(RffjcnO*t»OTiJ>*. h A> X 
> ( X y 7- ? 7 y a - •) ^ - h - A/ ( H . W , 
Wee tall] ; * y v 7T * 7 x > V -f * a 5> * 
[Methods in Enzyiolooy ] , *r -f **Av 
2> ( £2 ifc > [K. MosbacMed. ) ] , 4 4 : 1 
34-148. 1 4 O ( 1 9 7 6 ) > 
-yt/(*ffltt:*ff53. 933. 9 7 7 Q) fiitf 
?aa**i»(*f9ttlT9l3. 652. 761^) 

tojiofrfiajswtfnj^eftT^s. *tt7*a 
-/i/&6tfc»afi*&iSJ*6<&->^>0rtfj (x 

-v Jf7'J a- ^^-h-^,3Cy»X*7 

xVlfWtDSW, ± E , P. 136 (197 

6) ) ft IT T tC fl] 6 ft T V* & . C ft 6 <o -> ^ > 

<fc £9 ^ & O £ 5 8 ft £ » # * £ Ci 4 - 7 > 

<d fi) ^^ 5 n fc dk cro^^^iK^/jtttt, m (* tt 
7- ws'^vfcSftfcaiffitfS^ c t t 



ftL<W«5ffl«fQ^i^^Ot4?iaifi^t^aWlC 

♦* *> s . c<Dtt7-ra«^tt¥-ofi*ta^j;oft 

^^t)^^^fiS©5/^>1b*ftfcJfl«t«l?(0^ 

C<^)J:^<J:fifl5i*W, l)lttfflj!l23Dtt»afliifR6 
L, , f Uicnaic, ft <* . ftK5*fctt»!R<D 
J; -5 ^ » ? t 6 <C IB U « V^ffi ;j ^ ?f it . c 

*-*fflfcifctt03ia*:*9L,TV>*. 

f8«4*lC43tfa¥i$ifftStf*jO. 0 3 ^ U T T 
fi*/h$4«tttt?tt, tt(Rjfic<fct>iSttit>K:lS 

fcft^cttfTe, *ft«j*.£jaa:ftbfct>. b 

U 6 , C<7><fc^fclft7-€i8iiS*6!fc£ir*> 
fctt<cR$<*ft&gltt«<S:tfl&JB&fl:J&tt, ^ > 
* r* ?77-^ICfil/*«rac^fl!4fi<R(D» 

si K tt.-t CO W 16 £ « 

3:u»5,iaettK«Wic§aao. o 3 </ u t <o «i 



t4t&?-*#«ir3>fc«>KK#i*ft*. tt 7 c fMO 
* * ill «* <D (F) tWWt<0JS(0«^^E(««5 

> 6 , _t SB * ft ) • 

F - (Xv - Xv ) VH ( d M / d x ) 

ft;^, V tt tft 7- 0 & 1ft « HttBm<*ftfc8itt5T& 
9 , ifcdH/dxttlSISIkRTfiS. ) 

C <D * « 11 , tt?l^ttt«l?«15ft:|D$«ll!lb 
fc ft 0) "C 6 & /J* S < iTWlC«9W6feC0T35 

& , u»u/^o:ntt, m 19; -7 £ as w s> /j 

ft 0 "C & & . 

o. 03iiarwintfi7tt, * w # ra rr 

813. 531. 4 1 3«4J(CiJ^ens J;5<J , 
^ft»67iD7*-<K [ f e r p o f I u i d 3 M' *C fT) v> 

eft*, 7iD7ji/^KUft*<toaffl*fit* 

tf, #0*ftfc6*fca2>cH**ft**fffcW» 
#«fct/*£*««&<fcifc<z>fc0>t:* bi tt 7- <o jhi 
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« ft . . 

c ft e S ii « tf , &fc«<btt£n«*^. Wttflifl: 
*ettaufcffl<9*«*c,fc*, » W tt £ *> 8 # 

//ifi«300A (O. 03w)ttT<0tet)fc 

5 * n , ^n^^^^^isa^-ift^tcgiiti^^ 
ft * ft . ««ic«i!)ic?5jnfcB}i;, £ «1 
? tt , a t >v > 6 ( Jt S3 * tt ) JC ,* ip # J: /n 
* ± + «JU*y ( ± K * K ) CJ:t)E?nt 

»m**ft«ii$i<c*»ft. 

«ft?n*U5ICcl:4ti!ij! 3 0 0 Ai?J:i; 
«iElC7:*>e#ft3rftt><a^fcftttiKMjfiEfc« 
ttBitttttf tt, U > /* •> A t R eibaui) <B # H 
SB 4 , 267. 2 3 4 9 T , 4! 

-K©J&»tttfc» <Fe*+/|=e3+-1 > £ a 

« <* n ft . (flfe* n/ctcdTtt, cneottj- 



ffnq60-1564 (8) 



U: > M H M> 3 12 (tt & £ 


<* 6 


* n , 


ff tt 


tt 


*U 






C <& 






U 




0 


. 1 




14 /J? 






yu 


7 


A/ 


r t K 






, ^ to 




to 




to 


f t K 




* . 


y ^ 






A/ 




A/ r c 






<* -5 








-/ 


2 ft tt 




* & 


05 ± *c 


ft 


t& 


7 


A> 


r t K 


fi & ft ? <& • O A> b £ 


ft 6 


, - A9 




tc 


7 


;i/ 


r t K 




<D * 


U Jg 


at 


y 




to 


* A/ 7 




m tc 


*$ # * 


ft 


«? 


<S> 


• 


* 6 IC , 


8itttfy^/i/*A>7'A/ 


7 s e 


k ta * 




ft 


tt 




-& 9 ra 


C TO L T + tt K Sf£ & 




t i* k 




• 








II - 2 . 
















£ 48 8 ft Kft 




(c « ti- 




tt 


m 







A* 04 fll SI ft fi ft £ (2 [ radioimmunoassay] (R 

H«3^T^ftifow<B»0*©tt4fr<&fcA*7j»£SiG 
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Ho^fiicj:9Ta*5n*. sat? nxiMi^ 



^^-law^eijetfikwtgiatftffi^sitt (r i a> 
tarasnfc.jRBRpfjga, 6 4 6i 3 4 6 ^ 

K&!tR&ti&«f:5&£B&u, ifi » « 7 5 C t 
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) IS t e n & ( J? - ST 7 U a - /t - v > x 
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u v bfc*ftfc«><&ffl4>#fa*ttfro/t:mifttt 

t* a , j n, h y y f- y > , >hhu4=t~h, 
5? =f * i> > , ^Q*»/>^ < fct5ehjtoffltt5^h 

tticti*i*nfc(7-/i> x x MA/ [R. s. 

K a«e I ] 6 , O y > ^ A I C I 1 n . C hen. ] , 

2 5 (12) :1997-2002 (1979> : 

7 - ;u XX * ;* * t 5> x -f ft - K - [ J . 
Gardner] , £ y > ^A 7> ? * [Clin. 

C h i ■ . A c l a ] % 8 9 : 3 6 3 - 3 7 O (197 
8) : # ffl ft 31 3 . 933. 9 9 7 <5;->- 
y ? x X [ C . D awes ] t 5> x Y - K * - . 

^y> ^ A 7f 5« , 8 G : 3 5 3 - 3 5 6 
(1 9 7 8 ) : 7 s «< - x X -f ^ * J/ * * [ D . 
S. Iihak1sslos)'6«?y> A y 5 * * 

8 4 : 69-84 (1970) 7 < - XX 

[0. O. Kubiatowlcz] , ^'J> A 2 3 



(9)' 

(11) : 2 0 7 2 - 2 0 7 9 ( 1 9 7 7 ) «<k 
V X to tn'l [L. Nye) 6, f y > * A 
7 ? * , 6 9 : 387 - 396 (1976) . C 
Ofc»*!HICJ:9Tll*An6nfc. ) . coi 

a&?jafci:*£&«tfi (iaisi 0-1 oo/i) *c 

ft . *««*>fflttlfl«<D/«*^ttaBT 
*>rii»a;»fc:j;9t2Cft<&T'* cns<Dtt«f<075 

ftft.ttnQnfflB.xattft&M. 177. 2 
5 3 *t * t , $a^7^f Jit'jraei/xoi^ 

( Hi 8 4 - 1 O u ) Ott?fcfl34>-6& 
£ tt B* < ff i* 4 ■ // - 1 0 /z > O T ft « fl; tt T- 
^ffl^ftftOTfcSK^JCJrQf'fir^ [0 avis} 
t. 5? x > 3t (J anta] iC<fct>«<«<*nT^ft. lit 
X 7 h 7 ^ tT - A/ fit B , CQ^OfcrtfTCttft 
L/ , fl/T:n5<0I^b7';^-^R ! A C # 

i^»aws/i3tttf f^nfc. c <*> k * t* & <o 



ft b T fr* ft . 

H - 3 . 

m 0) <fe ft ^ W A tc *? » ft Hi 31 *> Ml O 3 ro 

R i AajKDica; w * tc a 

»T69fDdtlTt*ft. SI * ft S « 5E i£ 
( Muorolaiunoassay ] ( F I A ) f 05 Jft ft g* 
i£ Ss [enzyac-iBBunoassay] ( E J A) <0 «fc 5 
V* < ofrtO^l^ffctfeTC&Cftft&tfi^ftU^ ft i* 60 
& b <*fctt$iJfil<D«dbfc) H*1itt7-*ra 

^ft<t><&*j8ssa*fc. ja^wia^cmn^wa 

PJ <fc 7C K6 <0 />> ft (15 « R I A tC # I* ft fc O £ F I 
A <fc 1/ E IACfc'VUIH-?a»«. W TO <D fc » 
IC, Xix - "7 7* A* «f * 7 CM. Poufarzaneh] 
£ <* <fc 7 - xx ft ;< * ( R . S. Ka«el] 

f naA/^»/-^/fiJ:tf7 x-hY>ICH*ft1ll 
it »J flfc © Jt2 «3 [■agnotizable solid-phaso] F | 



A 5 £ K £ ti fc CxA *-7?*1f4i76,^ 
y > <r A „ 2 6 (6) : 730-7 3 3 (1 
9 8 0) i 7-^ XX A * Jl/ & , * y > '/ 
A , 2 6 (9) : 12 81-128 4 (1980) 
] - 

ig E<oasieu:BQTrftiiNO)^ft'iia^<a + j->K-f 

[non-co»pctitlve solid phase 
sandwich technique ] E I A tt i ■< x A/ 
y X K > (J. L - Guesdon] ^iC^OJi^OH 
T ^ ft C 5? x -f 7 U fV # - 2 V > A ✓ /U 

CJ. Allergy C tin. I nunal . . 6 1 ( 1 ) : 
23-27 (1978) ) . C<0^m»CJ:ftt, 

^;b^7;i/rt k S tfe fl: c J: y> Stt ft i Jt y y o y 

/l/7^K-7/fO-^ e - X IC 13 6 t fc In I fl 

« « t m ft * n ft . $fi £ u fc I g e w , 7 A. * y 
^n^T«»$nfc»2iH i gEJuttE^sBto-rft 



-385- 



rc \ 9 E t « & u , t txfit?ttia»Wic»(ld 

cMaofcBatfctt&tt. * ic I g E £ ffl S & u 
e at sb a n * . 



W Q tit 5£ Jfc t aagnet i zab 1 e solid phase non- 




illUG ratlioaftsflvl t± 

i m m u \* i a u ivtlOoay J W> % 


IT "f 


_ i 








^ "7 > s > _ -j. y. 


C Jr 






^ tc J: <9 




S ? tl T ^ 4 (^U> 


* A 


2 3 ( 


1 


1 ) : 2 


0 


72-2079 (197 


7 ) 


) . 




& ft £H 15 












IK H 14 m 


tt 




& & 


» T R 


I 


A C # %f 


& 






tf 6 , 


R 


\ A tft 


(* 




T *5 


* - 7j 






m 




0) <£ 


5 t* to 




£ ttl * 


ay 




* m 


U t» u 


< 


» * 3 (* 


9 






m k a 




< h <n -v 


to 






* * p 




<?> Hi tft 


7 




n * 


k ta « 


t 


e«bed ] 






fit* 






(0 T 6 





HRJB360-15B4 (10) 



<0 (51? ffl <D fSj ic » m 


8> 7 




ffi O f£ 4 O 0) IC 


43 


T 


t> 8! Ill 3 n X ^ 


5> 0 SI tt 


fil -T- 11 , fi & ffi 3* 


ED 






5U S A * 


^ 'J 7 # • J; flU CD 




03 * ^> fll ll €> 


tf> ^ ttl 03 




T 




( A ft ft 31 3 


.970 


5 1 0 *3 , 50 4 . 


2 


3 0 


6 8 5 «B «fc 


u m a , 


2 6 7. 2 3 4 «5 




C 0> 


«5?> U XX tc J; 19 


ta & a n 


6 n * . ) . c n 


5 


tt fS 


86 6 ^> 7- 5 21 


W OV C # 






«) K 


IS 81 ^ 0 v h ^ 


^ 7 y - 


ffi <C ID £ fl T 


y> 




t T 1$ (C □ Q ^ 


K !» fB W 




T 




C * ^ ^ A 


V 0 


[ K . M osbach] 




X A/ 


7 > ¥ - V > 


( L - 


Anderson 3 , 






- (Nature 3 


17 0: 


2 5 9 - 2 6 1 ( 


1 


9 7 


7 ) , C C7> « 


# RS (C «fc 






) . 


fid t& ? g: te 


, a ai it 


8? # M (C 43 *> ta m 


« 3t 


1$ * & U ? fife g 




2> . W 14 tft 7 k: is 








R Jo c W 


a in * & a * - <o k 


+ » 


e$ ub a h <t is 


« ^ ^ 6 



n^ 0 £/fc%<&<fctf£S6S?l* 

^-^9^h3/5r-tf(*B«ff»4. 152. 
210^, COfc»«KllCJ;^lfl*An6ns. ) 

4. 343, 9011^, cl©fc«itSjau:j:0.«* 

n . « »- 

r ft! Si IS S lil 7 [ aagnetically responsive 
particle] J f W tt t4 ^ [aagnctic 

panicle 3 J «c*fflS!Stt. ffi^^ffl^&UR^USC 

t) ^ 5J flB -C 45 S tii T- T to Y) , /J* o m fit 7- I* <t 02 

flj «s « m /* « ^ m g u <g , fi«wt>u<«« 





r m at u 


t 


■ aoneroc 1 uster 3 J % & J13 SO U , 


r 


81 ^to S tit 


*j«fca r u tt tt ? j <&8i®snT 












r & m » 


it 


1* [aetal oxide coro] J a 7 x 


□ 


^ e * ;i/ 


C 


ferrospinel 3 » jft £ *f O , P U « 




v> « n ^ 






> 


e ^ * 


in 


»ifelfflf»^t«i^>ttfflt>u< w m ffi Cf 




s fi -<* n 




. »Kt Si, ^ n B it » ^ « OS lb 




0 « «j 


14 






^«i» 








J: *3 & «9 


W 


& - 




r it « w 


tt 


f» ffl [bioaffinity absorbent ] J 




^ ffl so « 






in 


1-1 3£ <0 fS 


& 




^> 


li flfi O 




aw»?til}|in, c c c t> t 


ta 


& t> u < 




ffl fi tti n3 w , r y > k / y y - h 


c 


1 i oand/ 


1 i 


gate] j ttd-t>u<i*ia3ftii]icn 


9! 




fc 




<* 


/ in m , 


In 


*/A7f>, fij / ?a , b? » / 






fi? 





-386- 



W U it y * o / & IS , ^s^-v/ifc^fcfo. 3 $ 
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e> . •> 5 > « t o ^ - ^ ffi it w w ia ic <fe 19 ft 
Bj«ft.ito«^5aa<j«taiwi3iT^t), * u x * 

ftfia*tetttCJ:^X£l8flte#8MtCtt£Oro2> 

I* Jfl ft B 1& I superpa raiagnet i sn ) J ft <2> fl] Jli 
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«ISKftja4ftS^ ( R I A) • Jfc!£Jfc(Ht9ft5£4ft5£ 
[iAKunoradionetric assay] ( ] R M A ) , 

® x%mmm& <f ia> , K3jtfeS4ftsia <e 

w ^ n -5 <g> , 

rtt^4$l3Et* [binding assay ] J fti>U 
8* S to 1ft 3: & Cnon-iinune assay] J ft * fll SS 
tt, tttt»tt*8«-t«|04**»t»U<tt«ll 
to 0 ^ £ <0 !h (♦ /ft 15<D&£*>U<ttfflSf*Rltf 
5i<O^St>b<W:^^5e<Dte^t)U< tt ffl S lU 
tcl&^<}8?fi^<D0rrft©ffll* : bl>< WBOStft 

tci»!r*;fi&££tt<*n, ccic*^TK^tt« 

(a) ^^UXV>ft^0«fft^^»^bfc^4fTft 

fll^UX, BBttHBTcBBB, ifljfc»ft«»> 
BJR4& B, te>^BB* "tei**©B 

05C3K*fflC^ *UX <c) tS^l^fcfitftWffift 
©BODfltf, 7c*fS»«1iicfe*0rrft^flic-« 

toicasitwir*^^ r»£toj t««^»ifti 
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si To m <* « « 0 m // , tu * & m m> c & ft » « 

r 0 £ ft M & (x (6 [ i oiol r I i zed enzyio 
reaction 3 & ft E SG I* , KfcftKfitifcftraan 
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